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as energy, can only sustain the position of the chain.    Before it could be used to do more work it must be got out of the chain and back again, which
Fig. 1.
Fig. 2.
Fig. 3.
is just the thing you cannot do; we can get some of it out and some of it back, but not all.
It must not be supposed that this method of raising a bucket by shaking the rope is recommended as the best means. No one would dream of using it if we could get a direct pull, but that is nothing to the point. We are considering the action of heat, and we have limited ourselves to using energy of the same kind that heat supplies; that is, energy in the form of promiscuous agitation, absolutely without direction, so that the question is, how can we raise the bucket by shaking ?
I feel that there is a childish simplicity about this illustration, that may at first raise the feeling of "Abana and Pharpar, rivers of Damascus," in the minds of some of my hearers, but, should this be the case, I have every confidence that calm reflection will have the same effect as on Naaman.
The case of the shaken rope, as I have put it, is no mere illustration of the action of heat, but an instance of the same application of the same principles. The sensible energy in the shaking rope only differs from the energy of heat, i.e., a bar of metal is the scale of the motion; we see that in the chain but not in the bar, not because the molecules of the bar are moving slower, but because the scale of motion is infinitely smaller. The temperature of the bar from absolute zero measures the mean square of the velocity of all its parts, multiplied by some constant depending on the mass of the parts which are moving together; so the meaii square of the velocity of the chain multiplied by the weight per foot of the chain really represents the absolute temperature of the sensible energy in the chain.
The apparatus which I have on the table is an obvious adaptation of the rope and the bucket. There are three different illustrations apparently very different in form, but all working by the same principle.
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